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(54) OXIDATION ELECTRODE FOR OXIDE SOLID ELECTROLYTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode having a long 
service life and an excellent function that is used for such an electro- 
chemical device and a sensor as a solid electrolyte type fuel cell, using a 
solid electrolyte of a perovskite-type oxide containing barium.taking 
most advantage of the electrolyte property. 

SOLUTION: An oxidation electrode for an oxide solid electrolyte 
composed of a perovskite-type oxide containing barium and a rare earth 
metal element, barium and lanthanum, and a perovskite oxide containing 
Mn, Fe, Co, Ni, Cu, is used. 
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1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The oxidation pole for oxide solid electrolytes characterized by consisting of perovskite mold oxide 
which contains Ba at least in the solid electrolyte of the perovskite mold oxide containing barium. 
[Claim 2] The oxidation pole for oxide solid electrolytes characterized by a perovskite mold oxide according to 
claim 1 consisting of an ingredient which contains rare earth elements at least. 

[Claim 3] Rare earth elements according to claim 2 are oxidation poles for oxide solid electrolytes characterized 
by including one of elements among Pr and Nd at least. 

[Claim 4] The oxidation pole for oxide solid electrolytes characterized by consisting of perovskite mold oxide 
which contains Ba and La at least in the solid electrolyte of the perovskite mold oxide containing barium. 
[Claim 5] The oxidation pole for oxide solid electrolytes characterized by a perovskite mold oxide according to 
claim 4 consisting of an ingredient which contains a kind of element at least among the elements of Mn, Fe, Co, 
nickel, and Cu. 

[Claim 6] The oxidation pole for oxide solid electrolytes characterized by being the perovskite mold oxide of the 
presentation expressed with Ba1~xLaxM03 (M is a trivalent cation) in the solid electrolyte of the perovskite 
mold oxide containing barium. 

[Claim 7] It is an oxidation pole for the description and ******** solid electrolytes about consisting of an 
ingredient with which M according to claim 6 contains at least one sort of elements among the elements of Mn, 
Fe, Co, nickel, and Cu. 

[Claim 8] The oxidation pole for oxide solid electrolytes characterized by x according to claim 6 being 0.6. 
[Claim 9] The oxidation pole for oxide solid electrolytes characterized by a perovskite mold oxide according to 
claim 6 being Ba0.4La0.6CoO3. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the field using the solid electrolyte of the perovskite mold oxide 
containing especially barium about electrochemistry devices, such as a solid oxide fuel cell, and a sensor. 
[0002] 

[Description of the Prior Art] Oxides, such as the solid electrolyte 0.2O3 of the perovskite mold oxide containing 
barium, for example, BaCe0.8Gd etc., have high ion conductivity, and attract attention as a solid electrolyte 
which carries out electrical conduction also of the proton. In recent years, application of the various 
electrochemistry devices which used this kind of oxide for the solid electrolyte is considered, and, especially as 
for the application to a sensor or a fuel cell, expectation has started as what is replaced with the conventional 
zirconia system solid electrolyte. 

[0003] However, the solid electrolyte of this system just began to attract attention recently, and is not proposed 
about the optimal electrode material for this kind, especially the oxidation pole in an elevated temperature. 
Current, platinum stable in reduction and an oxidizing atmosphere as an electrode in a standard elevated 
temperature, and noble metals, such as silver, are used. 

[0004] On the other hand, as an oxidation pole of the zirconia mold fuel cell used at an elevated temperature, 
although PEROIBUSU kite mold oxides, such as La1-xSrxMn03, and La1-xSrxCo03, La1 -xCaxCo03, are used 
When these are applied to the solid electrolyte of the perovskite mold oxide containing barium, an electrode 
material and a solid electrolyte react at an elevated temperature, generate the 2nd phase of a reaction, such as 
BaO and BaCo02, and become the cause of degrading the property of a device, a cell, and a sensor. 
[0005] 

[Problem(s) to be Solved by the Invention] As above-mentioned, the optimal oxidation pole for the oxide solid 
electrolyte containing barium is not found out, with the electrode of platinum or silver, becomes cost quantity 
and is not suitable for utilization. Then, it did not react with a solid electrolyte at an elevated temperature, but it 
was long lasting and development of the electrode material of right conductivity which can pull out the 
electrolytic engine performance to the maximum extent was a technical problem. 
[0006] 

[Means for Solving the Problem] It is the oxidization pole characterized by this invention consisting of perovskite 
mold oxide which offers the oxidization pole for the solid electrolytes of the perovskite mold oxide containing 
barium in view of the above-mentioned technical problem, and specifically contains Ba, and perovskite mold 
oxide is desirably characterized by consisting of rare earth elements, especially an ingredient containing Pr and 
Nd at least. 

[0007] Moreover, the above-mentioned technical problem is solved by offering the oxidation pole which is 
characterized by consisting of perovskite mold oxide which contains Ba and La at least, and is characterized by 
the perovskite mold oxide consisting of an ingredient which contains a kind of element at least among the 
elements of Mn, Fe, Co, nickel, and Cu desirably. 

[0008] By performing the above-mentioned means, it does not react with the solid electrolyte of the perovskite 
mold oxide which contains barium by low cost, but it is long lasting and the highly efficient electrode which can 
pull out the electrolytic engine performance to the maximum extent can be obtained. 
[0009] 

[Embodiment of the Invention] 
[0010] 

[Example] Hereafter, the example of this invention is shown in a detail. 

[0011] (Example 1) This example shows the example investigated about the reactivity of the ingredient of this 
invention, and the solid electrolyte of the perovskite mold oxide containing barium. 

[0012] First, barium, the perovskite mold oxide and barium containing rare earth elements, and a lanthanum and 
the perovskite mold oxide which contains Mn. Fe, Co, nickel, and Cu further were compounded by the solid phase 
technique as an ingredient of this invention, and the planet ball mill etc. ground sintered compact powder to 1 



micrometer or less. In the solid electrolyte containing these powder and barium, and this experiment, two sorts 
of solid electrolyte powder of the presentation which serves as BaCe0.8Gd 0.2O3 BaZr0.8In0.2O3 was mixed, 
and the reactivity was seen by heat-treating at 1200 degrees C for 10 hours. X diffraction measurement 
performed the presentation structure analysis before and behind heat treatment. 

[0013] The result investigated about a presentation and reactivity of the oxidation pole compounded in this 
experiment, and a product is shown in (Table 1). 
[0014] 
[Table 1] 
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[0015] (Table 1) showed that barium, the perovskite mold oxide and barium containing rare earth elements, and a 
lanthanum and the perovskite mold oxide which contains Mn, Fe, Co, nickel, and Cu further hardly reacted with 
the solid electrolyte of the perovskite mold oxide containing barium. 

[0016] (Example 2) This example can be applied and burned on the solid electrolyte of the perovskite mold oxide 
containing barium, carries out the ingredient of this invention, and investigates the electrode engine performance. 

[0017] First, after it compounded the oxidization pole which is this invention like a last example by the solid 
phase technique and the planet ball mill ground, it pasted. The paste added the 4wt(s)% polyvinyl butyral to the 
powdered raw material as binding material, and mixed and adjusted it into the mixed solvent of ethanol and 
toluene. In the solid electrolyte of the perovskite mold oxide containing barium, and this experiment, this paste 
was applied on the discoid (0.5tx13phi) sample of the solid electrolyte of the presentation which becomes 
BaCeO.8GdO.203, it carried out by the ability having been burned at 1200 degrees C among air, and the test 
portion was produced. 

[0018] In addition, it could be burned on the counter electrode and Pt electrode was used. Pt reference pole was 
established in the eel, the overvoltage of an oxidation pole was measured, and the engine performance of an 
electrode was evaluated. 

[0019] The overvoltage measurement result in the various temperature at the time of using the La0.6Ba0.4CoO3 



oxidation pole of this invention for drawing 1 is shown. Moreover (Table 2), the overvoltage at the time of 200 
mA/cm2 energization of the oxidation pole produced in this experiment is shown. Also when Pt is used for an 
oxidation pole for a comparison, it is shown collectively. 
[0020] 
[Table 2] 
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[0021] As shown in (Table 2), the perovskite mold oxide containing barium and rare earth elements especially 
barium, and a lanthanum and the perovskite mold oxide which contains Mn t Fe, Co, nickel, and Cu further are 
understood that an overvoltage is comparatively small comparable as Pt. It is thought that the oxidation pole of 
this invention is pulling out the electrolytic engine performance enough like the conventional platinum electrode. 
[0022] The ingredient of this invention has the temperature characteristic, respectively, and can choose the 
optimal ingredient with electrolytic service temperature. By using the ingredient of this invention from the above 
thing, it was proved that the electrolytic engine performance could be conventionally pulled out by low cost the 
conventional platinum electrode and more than comparable. 

[0023] (Example 3) This example is an example the highly efficient fuel cell at the time of applying the oxidation 
pole of this invention to the air pole of a solid oxide fuel cell is proved [ example ]. 

[0024] As shown in drawing 2 , BaCe0.8Gd0.2O3-a (0.50mm in thickness) was used as an air pole 1 as a solid 
electrolyte 2 of the perovskite mold oxide which contains barium for oxidization pole ingredient La0.6Ba0.4CoO3 
of this invention, nickel cermet was used as a fuel electrode 3, the small fuel cell eel was produced, air 4 and 
hydrogen 5 were supplied to each pole, and the fuel cell was made to operate. In addition, as for gas packing and 
7, as for a lead and 8, 6 is an outer tube. 

[0025] The air of 200 ml/min was supplied to the air pole, it carried out by having supplied the humidification 
hydrogen of 200 ml/min to the fuel electrode at 800 degrees C, and the spark test and the continuous discharge 
trial by 100 mA/crn2 were performed. At the spark test, the good discharge property of 0.2 W/cm2 was shown 
by 0.5mm in 800 degrees C and electrolyte thickness, by the continuous discharge trial by 100 mA/cm2, it was 



able to discharge to stability for 1000 hours, and the electrical-potential-difference change was able to obtain 
the very good result about 1%/1000h. High performance and a long lasting fuel cell can be obtained by low cost 
from the conventional electrode by there being less electrical-potential-difference rate of change in a 
continuous discharge property than Pt, and using the ingredient of this invention mostly efficiently, as compared 
with the cell which consisted of conventional Pt(s) from this, above equivalent 

[0026] In addition, although this example showed the example using BaCe0.8Gd0.2O3-a as a solid electrolyte of 
the perovskite mold oxide containing barium, BaCe0.8Y0.2O3-a, BaZr0.8Gd0.2O3-a, etc. are sufficient as a solid 
electrolyte, and if it is a perovskite mold oxide containing Ba, it is good anything. 

[0027] Moreover, although this example showed focusing on the example which used La0=6Ba04CoO3 as an 
oxidation pole ingredient, if the configuration element is contained, the thing of the presentation of those other 
than these is also easy to be natural [ the ingredient indicated not only in this but in (the table 1) is sufficient, 
and ]. Of course, in a metal condition or an oxide condition is sufficient as a start raw material, and the method 
of preparation of an ingredient and a synthesis method do not specify a synthesis method with a solid phase 
technique, a gaseous-phase method, or a solution method, either. 

[0028] Moreover, the structure of an electrode etc. is not specified. In this example, although the example of a 
800-degree C fuel cell was shown, it is applicable to sensors, electrochemistry devices, etc. other than a fuel 
cell. . 

[0029] 

[Effect of the Invention] This invention can obtain the long lasting and highly efficient electrode which is low 
cost and can pull out the electrolytic engine performance to the maximum extent by offering barium, the 
perovskite mold oxide and barium containing rare earth elements, and a lanthanum and the perovskite mold oxide 
which contains Mn, Fe, Co, nickel, and Cu further as an oxidization pole for the solid electrolytes of the 
perovskite mold oxide containing barium. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DrawmgJJ Drawing of the overvoltage in the various temperature of the La0.6Ba0.4CoO3 oxidation pole of this 
invention 

[Drawjng 2] Drawing of a fuel cell using the oxidation pole of this invention 
[Description of Notations] 
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